The EPHB6 receptor tyrosine kinase is a metastasis suppressor that is frequently silenced by promoter DNA hypermethylation in non-small cell lung cancer.
Loss of EPHB6 receptor tyrosine kinase expression in early-stage non-small cell lung carcinoma (NSCLC) is associated with the subsequent development of distant metastasis. Here, we analyzed the regulation and function of EPHB6 in lung cancer metastasis. The expression levels of EPHB6 were compared among normal lung tissue (n = 9), NSCLC without metastasis (n = 39), and NSCLC with metastasis (n = 39) according to the history of the patients. In addition, EPHB6 expression levels of matched tumor-normal pairs from 24 NSCLC patients were analyzed. The promoter DNA methylation status and its association with the expression levels of EPHB6 were determined among 14 pairs of tumor-normal samples. Metastatic potential of EPHB6 was assessed in vitro and in vivo in a metastasis mouse model. Overexpression and RNA interference (RNAi) approaches were used for analysis of the biological functions of EPHB6. EPHB6 mRNA and protein levels were significantly reduced in NSCLC tumors compared with matched normal lung tissue. Decreased EPHB6 expression levels were associated with an increased risk for metastasis development in NSCLC patients. Loss of expression correlated with EPHB6 hypermethylation. EPHB6 expression was induced by 5-aza-2'-deoxycytidine treatment in an NSCLC cell line. Restoration of EPHB6 expression in lung adenocarcinoma cells increased adhesion and decreased migration. Reexpression of EPHB6 in lung cancer cells almost entirely abolished metastasis formation in non obese diabetic (NOD)/severe combined immunodeficient mice. Taken together, these analyses show that EPHB6 is a metastasis inhibitory gene that is frequently silenced by hypermethylation of its promoter in NSCLC.